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A new procedure for alkaline digestion Hair has been shown to accumulate and retain mercury over the life of the hair fiber, and can be used as an excellent retrospective indicator of mercury in cases of acute poisoning, as well as in prolonged uptake of low concentrations of mercury compounds. In addition, it offers a representation (measure) of the total body burden of mercury in man at the time the hair was formed (1) (2) (3) (4) For determination of the effects of external contamination, standard solutions of 203HgC12 (84 ng Hg/ml) and CH3203HgC1 (81 ng Hg/ml) were used as a known specific radioactivity (Ci/g of Hg).
Washing and hair dyeing were tested with commercial shampoos ("Prell" and "Breck"), the non 
Sample Preparation
Hair samples were cut from the top region of the scalp, 2-3 mm from the skin. Donors were asked if 3Von Burg, R., Farris, F., and Smith, J. C., Determination of methylmercury in blood by gas chromatography. In preparation.
they had had any occupational exposure to mercury or if they used hair-conditioning preparations or ointments.
Before analysis, the hair was treated to remove surface contamination, first by shaking for 15 mm with detergent and then by rinsing with distilled water. After air-drying at room temperature (24 h), samples of about 20 to 80 mg were weighed. Smaller samples were used in cases of heavy exposure to mercury.
For measurements of mercury distribution along the length of hair, the consecutive 1-cm segments from the bundle were cut and weighed in glass vials.
To the weighed sample, 2 ml of a solution of NaOH (11.2 mol/liter) was added; the vial was placed on a hot plate at 125 #{176}C and heated, with occasional agitation until the hair just dissolved. Care was taken not to boil the sample.
After dissolution of the hair, the vial was immediately placed in ice water and 8 ml of NaC1 (83 mmol/liter) were added. The cap was placed on the vial and the sample was mixed and analyzed immediately.
The pre-analysis steps described in this paragraph take 5 to 6 mm.
Determination by Atomic Absorption
The atomic absorption procedure was the same as described for blood samples by Magos and Clarkson Back extraction. One milliliter of cysteine solution (pH 10) was added and shaken for 20 mm. After centrifugation at 3000 x g the aqueous layer was removed and placed in a second 16 x 150 mm tube. A second, identical cysteine extraction was carried out, and the pooled cysteine extracts were acidified with 1 ml of oxalic acid and 1 ml of KI solution.
Final extraction. Two milliliters of benzene was added and the tube was whirled vigorously in a "Vortex" mixer (Model K-500-4) for 30 mm. After centrifugation at 3000 x g the benzene was transferred completely, using a Pasteur pipet, to a 10 X 70 mm culture tube. One milliliter of the benzene was taken for counting on the Auto-Gamma spectrometer, and from the remainder, 1O-Ml portions were withdrawn with a Hamilton syringe for injection into the gas chromatograph.
In those cases where 1 ml of benzene was used in the final extraction, the whole sample was counted and portions were taken for gas chromatography.
The were in the range of 96.6% ± 0.9 (Table  1) . When hair samples were digested, the same results were obtained whether or not cysteine was added to the digest. It would appear that methylmercury bound to the hair fiber, as in the case of methylmercury bound to the amino acid cysteine, is not subject to rapid breakdown in the alkaline digestion procedure.
However, if the digest is allowed to stand overnight or longer, a slow breakdovn takes place, as indicated by the data in Figure  1 . In the absence of cysteine, the breakdown was at the rate of 0.6% per day. In the presence of cysteine, no break- 
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The digestion was carried Out as described in 'Methods and Materials." and the digestion mixture allowed to stand at room temperature. 1.6; 1.5 1.6; 1.7 6.3; 6.5 7.9; 7.8 52.9; 53.5
2.1
Difference, 6.5 6.1 3.1 1.3 1.1 3.6 2.6 "Mean ± SD, n = 5 except where individual observations are given.
Almost 97% of methylmercury is extracted from 1 ml of hair digest into the benzene layer during the first extraction (2 x 5 ml of benzene). The final step (back-extraction from cysteine solution into benzene) is not complete-about 3% of methylmercury is retained in the cysteine layer. The precision of the atomic absorption method was checked by five independent analyses of the same digest of a hair sample (Table  3A) . The percent standard deviation was 1.9 for total mercury, 6.5 for inorganic and 2.1 for organic mercury.
To test the reproducibility of the digestion step, hair samples from five individuals were divided into two paired bundles.
The reproducibility of analyses in each pair is indicated in Table 3B . The average percent difference between pairs was 3.2, 7.7, and 3.6 for total, inorganic, and organic mercury, respectively. Six independent analyses of the same hair digest were used to test the reproducibility of the gas-chromatographic method.
As shown in Table 4 Table 5 , and indicate that there are no appreciable differences in total and inorganic mercury values before and after washing, dyeing, or bleaching.
It was observed that prolonged ultraviolet irradiation causes a small decrease in the total mercury content (about 5% in 18 h), and a simultaneous increase of inorganic mercury (Table 5 ). The data in Figure 4 are an example of results on the sequential analysis of 1-cm segments of a sample of hair. In this case, the hair was taken from an individual who had been a resident in Rochester for four months but previously had lived in Japan. 
